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3. A process according to Claim 1 characterised in that rigid, resiliently mounted or movable 
devices adapted to the shape of the freezer device are used to support the ice cream strand in 
the moulding channels and the strands are prevented from freezing to the supporting device 
by means of vibrating devices. 

4. A process according to Claim 1 characterised in that hardening of the ice-cream strand is 
accelerated by external cooling means mounted on the side of the ice-cream strand that is not 
surrounded by the walls of the moulding channels. 

5. A process according to Claim 1 characterised in that ice-cream strands provided with a 
continuous strip of sticks are portioned by profiling them as far as the strip of sticks, and in 
that the portioned ice-cream strands are conveyed as a contiguous chain to subsequent 
processing stages. 

6. A process according to Claim 1 characterised in that after the hardened ice-cream strand 
has been portioned or divided, the ice cream portions are perforated or profiled. 

7. A process according to Claim 1 characterised in that additional decorative and/or edible 
components are placed in or on the soft ice-cream strand during or after dosing of the soft ice- 
cream. 

8. An apparatus for carrying out the process according to Claim 1 consisting of a rotating 
freezer drum having arranged about its circumference moulding or hardening channels with a 
cross-sectional shape that corresponds to the shape of the ice-cream pieces that are to be 
produced; soft ice-cream dosing devices, optionally beatable demoulding or portioning and/or 
dividing devices, characterised in that one or more soft ice-cream dosing devices (1; 7) are 
provided per channel, that the soft ice-cream dosing devices (1; 7) and the infeed devices (5) 
for individual sticks (6) or for a continuous strip of sticks are arranged in the upwardly 
travelling top part, the demoulding devices (10) in the upwardly travelling, near-vertical part 
of the freezer drum (2), and the portioning and/or dividing device (13) directly above the 
demoulding devices (10). 
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9. An apparatus according to Claim 8 characterised in that the moulding and hardening 
channels (3) of the freezer drum (2) are coated with a permanent or temporary non-stick 
agent. 

10. An apparatus according to Claim 8 characterised in that the devices (5) for dosing sticks 
or the strip of sticks are arranged in front of or behind one or more, between several or inside 
the soft ice-cream dosing devices (1; 7). 

1 L An apparatus according to Claim 8 characterised in that the demoulding devices (10) 
preferably have a cutting angle of < 15°. 

12. An apparatus according to Claim 8 characterised in that the demoulding devices (10) are 
adjustable and are pre-tensioned to slide on the base of the moulding and hardening 
channels (3). 

13. An apparatus according to Claim 8 having a supporting strap surrounding the lower 
portion of the freezer drum characterised in that the supporting strap (9) is rigid and 
resiliently mounted or movable. 

14. An apparatus according to Claim 8 having a supporting strap surrounding the lower 
portion of the freezer drum characterised in that the supporting strap (9) is provided with a 
vibrating device. 

15. An apparatus according to Claim 8 having a supporting strap surrounding the lower 
portion of the freezer drum, characterised in that the supporting strap (9) has an additional 
cooling device on its rearward side. 

16. An apparatus according to Claim 8 characterised in that the freezer drum (2) is partially 
surrounded by a fixed, non-contacting cooling and reflecting device or by a housing having an 
additional cooling device. 
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17. An apparatus according to Claim 8 characterised in that a profiled gripping device (14) 
follows the portioning or dividing device (13). 

Accompanied by 1 page of drawings. 



Description of the invention 

A process and apparatus for selectively manufacturing either stick or bar ices. 

The invention relates to the field of food manufacture, in particular industrial ice-cream 
production. Processes and apparatus known hitherto for the manufacture of ice-cream on 
sticks are characterised by the discontinuous operation of horizontally-revolving round 
freezers or vertically circulating chain conveyors wherein the sticks are inserted into the 
freezing soft ice-cream by means of suitable devices (DE Patent No. 839 199, DE Patent No. 
10 47 222, DE OS 18 01 854). In order to ensure that demoulding can take place, the sticks 
must protrude from the ice-cream which causes problems during mass-production because of 
the packaging that is required, and the ice-cream moulds have to be heated, which requires 
additional energy. 

For the manufacture of stickless ice-cream portions there has been described an apparatus 
consisting of a rotating freezer drum provided with moulding channels, a soft ice-cream 
infeed, an external supporting strap, and a demoulding device (DD WP 131 220). 
The disadvantage of this apparatus is that the arrangement of the dosing means in the 
downward part of the rotating freezer drum and the associated supporting strap make it 
impossible to create gaps in the strand of soft ice-cream and to insert sticks. It would also be 
very difficult to use different kinds of ice-cream in succession (multilayer ice-cream). 

The aim of the invention is to provide a continuous highly-productive process requiring a 
minimum energy input, as well as an associated apparatus for the selective manufacture of 
either stick or bar ices. 
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The object of the invention is to arrange the process and apparatus for the continuous 
manufacture of stick and bar ices such that the process steps and the components of the 
apparatus make it possible to dose soft ice-cream continuously and to also feed sticks in a 
virtually continuous manner. 

In accordance with the invention this aim is achieved by feeding into the moulding channels 
of a continuously operating rotating freezer device provided with one or more such channels 
first a bottom continuous soft ice-cream layer, followed by individual sticks at defined 
distances or in the form of continuous strips, and finally a top continuous soft ice-cream 
layer. 

When hardening has taken place on the rotating freezer device, the ice cream strand can be 
demoulded and portioned or divided, together with the strip of sticks, or in the gaps between 
the individual sticks, and conveyed to further processing steps. 
The following process variants are also possible: 

- Dosing a quantity of soft ice-cream that is needed to completely fill the moulding channels 
and then inserting the sticks 

- Dosing a quantity of soft ice-cream that is needed to completely fill the moulding channels 
whilst simultaneously inserting sticks or the continuous strip of sticks 

- Dosing a quantity of soft ice-cream that is needed to completely fill the moulding channels 
without inserting sticks 

- Dosing in an interrupted stepwise fashion strands of soft ice-cream sufficient to completely 
fill the moulding channels with simultaneous or subsequent insertion of sticks 

- Dosing in an interrupted stepwise fashion strands of soft ice-cream sufficient to completely 
fill the moulding channels, without inserting sticks, 

- Dosing several layers one above the other, with or without the insertion of sticks or strips of 
sticks (multilayer ice cream). 

It is also possible, for the purpose of decoration, to introduce additional components into or 
onto the soft ice-cream layer during or after ice-cream dosing, or to vary the flavour of the 
ice-cream by means of additional garnishes. 
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When continuous ice-cream dosing is used without the insertion of sticks or of a strip of 
sticks, the product is divided according to a predetermined portion size. 
In order to optimise the operation of subsequent processing steps such as the application of a 
couverture or packaging, it is possible in the case of ice-cream strands having a strip of sticks 
not to completely separate them, but instead to portion them by profiling them as far as the 
enclosed strip of sticks and to convey strands portioned in this manner as a continuous chain 
to the next processing steps. 

After portioning or division, the portions can be provided with lateral markings, profiles or 
perforations in order to identify the most favourable point at which to begin consumption 
(stick position). If necessary, rigid, elastically mounted or travelling devices that conform to 
the external shape of the freezer device can be used to support the ice cream strands inside the 
moulding channels, and coupling the said supporting device with a vibrating device can 
prevent the ice-cream strands from adhering to the supporting device. External cooling 
devices arranged on the side that is not surrounded by the walls of the moulding channels can 
be used to speed up the hardening process. 

By applying permanent or temporary release agents between the freezing channel walls and 
the product being frozen, it is possible to freeze products that are relatively difficult to 
release, such as low-fat ice cream and the like. 

The apparatus used for this process is a rotating freezer drum with moulding and hardening 
channels arranged around its circumference having a cross-sectional shape corresponding to 
the shape of the ice-cream pieces that are to be manufactured, the surfaces of the channels 
optionally being provided with permanent non-stick layers or coatings; soft ice-cream dosing 
devices, a supporting device, optionally heatable demoulding, dividing or portioning devices, 
where the arrangement of these individual component groups is such as to simplify the known 
freezing apparatus and to make it possible to insert sticks or a strip of sticks into the 
continuous ice cream strands and to use several soft ice-cream layers or additional 
decorations. 

In accordance with the invention, the dosing devices for the soft ice-cream and optionally 
infeed means for individual sticks or for a continuous strip of sticks are arranged in the 
upwardly moving top part, the demoulding devices are arranged in the upwardly moving near- 
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vertical part of the freezer drum, and the dividing or portioning device is arranged directly 
above the demoulding devices. As a result, support is no longer required for the as yet 
unhardened soft ice-cream strands inside the moulding channels, and in place of the 
supporting device, space is created for the dosing devices. Sticks are inserted by using 
suitable equipment which consists of stacking magazines, separation and inlaying or insertion 
devices. 

If continuous strips of sticks are used, appropriate devices for drawing these strips into the 
apparatus are provided. 

Depending on the process variant, one or more dosing devices for the soft ice-cream strands 
are provided per moulding channel. 

The devices for feeding the sticks or strip of sticks can be arranged in front of or behind one 
or more, between several, or inside the soft ice-cream dosing devices. 
Instead of the known travelling supporting belt, there can be provided in accordance with the 
invention in order to support the hardened ice cream strands around the lower part of the 
freezer drum, a fixed supporting device that enables the freezer drum and ice-cream strands 
with which it comes into contact to glide and which can if necessary be made to oscillate in a 
defined manner in order to prevent the frozen ice-cream mass from adhering to it. 

Additional cooling on the rear face of the said supporting device speeds up hardening of the 
ice-cream strands. A supporting device can be omitted in certain cases because the soft ice 
material in the moulding channels will have already hardened to a great extent and because of 
the adhesive forces associated therewith, by the time the lower half of the drum has been 
reached, this further simplifying the construction of the freezing apparatus. 

In accordance with the invention, a fixed cooling shell that corresponds to the shape of the 
freezer drum can be provided in place of the supporting strap at a small distance from the 
freezer drum, simultaneously acting as a reflector and preventing an undesirable influx of heat 
from outside. The same effect is obtained by using a housing that encloses the whole freezer 
drum and which if necessary is provided with additional cooling devices. 
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In accordance with the invention, the ice-cream strands are demoulded by means of adjustable 
wedge-shaped profiled members that are pre-tentioned to glide along the base of the channel, 
which preferably have a cutting angle of < 15° and which guide the ice-cream pieces or the 
portioned contiguous chain virtually vertically upwards away from the moulding channels. 
Between the base of the channel and the wedge-shaped profiled member there is formed a 
pocket into which an antifreeze agent can be injected during long shutdown periods in order 
to prevent this zone becoming frozen if the coolant flow has not been interrupted. 

The same effect can be obtained if necessary with a permanent or temporary release layer 
applied to the channel walls in this or any other area, in the form of a travelling film or any 
other intermediate layer. By using this kind of interlayer it is possible to freeze and to remove 
products that are very low in fat and contain no release agents. In accordance with the 
invention the gripping devices that are used to carry the ice-cream pieces from the dividing or 
portioning device to subsequent processing stages can be provided with profiles which enable 
the ice-cream pieces to be perforated or marked and optionally provide a secure grip on the 
enclosed stick. 

In accordance with the invention, ice-cream pieces that have been incompletely divided and 
perforated as far as the stick strip can pass as a contiguous chain through the subsequent 
processing zones. 

The invention will now be described in greater detail with reference to an example which is 

shown in Figures 1 and 2, where 

Figure 1 shows a side view of the apparatus 

Figure 2 shows a partial section through Fig.l. 

From a dosing device 1, moulding and hardening channels 3 worked into the surface of the 
freezer drum 2 are half-filled with a continuous strand of soft ice-cream 4. A stick infeed 
device 5 deposits longitudinally pre-formed sticks 6 thereon at defined intervals. The next 
dosing device 7 fully fills the partially-filled channel 3 with soft ice-cream 8 and so 
simultaneously encloses the sticks 6. As the freezer drum 2 rotates, sufficient heat is 
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withdrawn from the soft ice-cream by the brine coolant for it to harden. The still incompletely 
hardened ice-cream strand 8 is held in the channels 3 by the fixed, resiliently mounted 
supporting strap 9 arranged in the lower part of the freezer drum 2. 
The demoulding device 10 located in the upwardly moving near- vertical part of the freezer 
drum 2 and a guide 1 1 arranged at a defined distance therefrom demould the ice-cream strand 
12 and carry it upwards to a cutting device 13. The ice-cream strand 12 is separated between 
the sticks 6 that have been frozen into the product, the single piece thus obtained is gripped 
by the gripping device 14 and carried to the next processing stage. 

List of reference numerals 



1 - 


• dosing device 


2 • 


• freezer drum 


3 ■ 


- moulding and hardening channels 


4 • 


- bottom soft ice-cream strand 


5 


- stick infeed device 


6 


- stick 


7 


- dosing device 


8 


- top soft ice-cream strand 


9 


- supporting strap 


10 


- demoulding device 


11- 


• guide 


12 


- ice-cream strand 


13 


- cutting device 


14 


- gripping device 
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